ABSTRACT
Introduction

35
The Clouds and Earth's Radiant Energy System (CERES) project has been providing 36 data products critical to advancing our understanding of the effects of clouds and aerosols on 37 radiative energy within the Earth-atmosphere system. CERES data are used by the science 38 community to study the Earth's energy balance (e.g., Trenberth et al. 2009; Kato et al. 39 2011; Loeb et al. 2012; Stephens et al. 2012) , aerosol direct radiative effects (e.g., Satheesh aerosol-cloud interactions (Loeb and Schuster 2008; Quaas et al. 2008; Su et al. 2010b) , and Infrared Imaging Radiometer Suite (VIIRS). As the orbit altitudes differ among these space-56 crafts, the spatial resolutions of CERES instruments also vary from each other. TRMM has 57 the lowest orbit altitude and offers the highest spatial resolution of CERES measurements,
58
about 10 km at nadir; the spatial resolution of CERES on Terra and Aqua is about 20 km 59 at nadir; and is about 24 km at nadir for NPP as it has the highest orbit altitude.
60
The CERES instrument consists of a three-channel broadband scanning radiometer (Wielicki 61 et al. 1996) . The scanning radiometer measures radiances in shortwave (SW, 0. classification.
79
TRMM ADMs were developed using 9 months of CERES observations and the scene 80 identification information retrieved from VIRS observations (Loeb et al. 2003) . Terra/Aqua
81
ADMs were developed using multi-year CERES measurements in RAP mode and in crosstrack 82 mode using the scene identification information from MODIS ; Su et al. understand the calibration differences between CERES-Aqua and CERES-NPP.
132
To quantify the footprint size and cloud retrieval effect on flux inversion without having 133 to account for the calibration differences, we design a simulation study using the MODIS 134 pixel level data. Figure 2 illustrates the process of generating the simulated footprints from instrument. The simulated NPP footprints however do not contain broadband radiances.
149
To circumvent this issue, we developed narrowband-to-broadband coefficients to convert the 150 MODIS spectral radiances to broadband radiances. 
Results
183
The monthly mean instantaneous TOA SW fluxes derived using the regression generated is mostly positive (VIIRS retrieval is higher than Aqua-MODIS retrieval). Polar region 212 cloud fraction differences are mainly because that VIIRS lacks the water vapor and CO2 213 channels which affect the polar cloud mask algorithm. VIIRS retrieval also use different 214 parameterization of 1.24 µm reflectance which affects cloud optical depth retrieval over the 215 snow/ice surfaces.
216
These cloud retrieval differences affect the anisotropy factors selected for flux inversion.
217
The cloud fraction and cloud optical depth retrievals from MODIS convolved in the simulated 218 CERES-NPP footprints are adjusted to be similar to those from VIIRS retrievals to assess CERES-NPP has a high bias of 1.1 Wm −2 and the uncertainty is increased to 2.4 Wm −2 .
232
Over the Arctic Ocean, the cloud optical depth from VIIRS retrieval is much higher than VIIRS lacks the water vapor and CO2 channels. These spectral differences and algorithm 263 differences lead to notable cloud property differences retrieved from MODIS and VIIRS.
264
As the anisotropy factors are scene-type dependent, differences in cloud properties will also 265 introduce uncertainties in flux inversion.
266
To quantify the flux uncertainties due to the footprint size difference between CERES-
267
Aqua and CERES-NPP, and due to both the footprint size difference and cloud property . The monthly gridded mean TOA daytime LW fluxes derived based upon the broadband radiances from regression coefficients for the Aqua footprints (a), the flux differences caused by footprint size difference between simulated NPP and Aqua (b) , and the flux differences caused by both footprint size and cloud property differences (c) using April 2013 data. Regions shown in white have large sample number differences between Aqua and simulated NPP. Fig. 6 . The monthly gridded mean TOA nighttime LW fluxes derived based upon the broadband radiances from regression coefficients for the Aqua footprints (a), the flux differences caused by footprint size difference between simulated NPP and Aqua (b), and the flux differences caused by both footprint size and cloud property differences (c) using April 2013 data. Regions shown in white have large sample number differences between Aqua and simulated NPP.
